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(57) Scope of Patent Claims 

1. A bleaching method for pulp wherein non-bleached pulp is bleached by combining a 
Rongaht bleachmg process after a bleaching process using hydrogen peroxide 

2. A method m accordance with Claim 1, wherein other publicly known bleaching 
processes are used in combination as a pre- or post-process to a bleaching process in 
which a Rongalit bleaching process is combined, after a bleaching process is conducted 
that uses hydrogen peroxide. 

3. A method in accordance with Claim 1, wherein non-bleached or semi-bleached pulp 
pre-processed with hypo-chloride is used as the pulp material. 

Detailed Description of the Invention 

The present invention pertains to an effective bleaching method for non-bleached 
or semi-bleached chemical pulp, semi-chemical pulp such as SCP and CGP, pulp that is 
produced from ground pulp or waste paper. 

fu A A ^^'■^f '^"g Whiteness of the pulp is extremely important in order to increase 
the added value of the pulp. However, the degree of the whiteness of the non-bleached 
pulp, which is a crude material, significantly varies and the difficulty of the bleaching 
vanes, depending on the wood material and manufacturing method. Therefore, there have 
been a vanety of bleaching methods invented throughout the past, and several of them 
have been actually industrially appHed. As a bleaching agent, normally, an oxidizing 
agent such as chlonne, chlorine dioxide, hydrogen peroxide or oxygen-alkali or a 
reduction agent such as sulfite gas and bisulfite soda is used. 

Among the above, hydrogen peroxide, sulfite gas and bisulfite soda and zinc 
hydrosulfite, etc., are mild bleaching agents that can be easily applied and they can 
increase the whiteness by 3 to 15 degrees. However, bleaching of pulp to a high 
whiteness degree is not easy and in addition, there has been a problem in that a large 
amount of bleachmg agent has to be used in order to achieve the objectives 

Chlonne and bleaching powder are powerfiil bleaching agents, however, they 
have a flaw such that the pulp tums a reddish brown when they are applied to pulp with a 
arge hgmn content such as craft pulp, semi-chemical pulp or ground pulp, and instead, 
the whiteness degree is decreased. In addition, a bleaching method that uses an oxygen- 
alkali has attracted attention as a bleaching method in which no chlorine compound exists 

Z^t T ' , f • .TrT' it ^eq^ire a high-pressure 
reactor but also it is difficult to significantly improve the degree of whitenesT 

Consequently It has not been easy to obtain pulp with a high whiteness degree 
with only a one-step bleaching that uses the above-mentioned bleaching agents 

?r.? u f uf ^'^J''^" ^ ^^""'^^'^ i" b^^^'^hing yield. Therefore, a so- 

/ ^ .T^'"^ "'"'^"^ ^^^^ above-mentioned bleaching meiiods 

a^e skillfiilly combined has appeared. As a result, fiirther improvement has allowed the 
bleachmg of even difficult-to-bleach pulp to a high-whiteness level, such as craft pulp 
which was believed to be impossible to bleach to a high-whiteness level. However in 
order to bleach these pulps to a high-whiteness level, repeating an extremely complicated 



A' 



bleaching process such as 5 to 8-step bleaching, has been relied on and in addition, it has 
been inconvenient because it required the handling of dangerous materials such as' 
chlorine gas, high pressure oxygen-alkah or chlorine dioxide, or unstable materials such 
as dicychydrosulfite [sic.]. Furthermore, there also is the flaw that an increase in the 
number of bleaching steps increases the amount of water used, and consequently, large 
amounts of wastewater from bleaching have to be treated. 

The present inventors have carried out diligent research over a long period time 
using only materials that are easy to handle. At this time, using semi-chemical pulp 
(unbleached whiteness degree of 30), which is difficult to bleach and which only reaches 
a whiteness degree of 34 even if a drug content of 3% (hereinafter drug content is 
mdicated as per bone dry) is used during the hydrogen peroxide-only bleach process, they 
were successful in obtaining bleached pulp with a whiteness degree of 42 by additionally 
bleaching with 2% Rongalit after bleaching with 2% hydrogen peroxide. (Hereinafter the 
present invention is referred to as the hydrogen peroxide-Rongalit bleaching method.) 

As the result of many experiments and further research, it was found that the 
present invention has an extremely wide range of applications and although the bleaching 
effect varies depending on the type of material pulp, the whiteness significantly increased 
overall, and in addition, it can be easily applied in industrial applications. 

In other words, it was found that the hydrogen peroxide-Rongalit bleaching of the 
present invention can be widely applied to a variety of pulps from non-bleached and 
semi-bleached chemical pulp, semi-chemical pulp, ground pulp and pulp recycled from 
waste paper, and shows a superior effect in improving the whiteness. In addition, the 
bleaching process with hydrogen peroxide of the hydrogen peroxide-RongaKt bleaching 
method can sufficiently obtain the objectives by being maintained for 1 hour at 40 to 
70°C as in the normal hydrogen peroxide bleaching method. The bleaching using 
Rongalit can achieve a sufficient bleaching effect by being maintained for 1 hour at 40 to 
70°C as well. Moreover, Rongalit is a relatively stable reduction agent so that it can be 
used without reducing the strength of the pulp at 100°C or more, and high-temperature 
bleachmg allows the bleaching time to be reduced to 20 minutes or less. Furthermore, the 
hydrogen peroxide-Rongalit method of the present invention does not require rinsing' 
after the bleaching process by hydrogen peroxide, prior to the bleaching process by 
Rongalit, allovsdng the amount of water to be significantly reduced. In addition, 
throughout the pre- and post processing of the hydrogen peroxide-Rongalit bleaching 
method, the liquid ratio can be reduced to 2 liter/kg, and so-called vapor phase bleaching 
can be easily carried out, allowing the saving of energy such as steam and also the waste 
water from bleaching can be recovered in a relatively concentrated state and there are no 
chlonne compounds due to the bleaching agent in the waste water from bleaching. 
Therefore it is exfremely advantageous when recovering the drug by concentrating the 
waste-bleaching agent along with the cooked liquor or the pulp. 

In addition, the present inventors carried out fiirther research and obtained 
additional improvement in the bleaching effect by combining a pre-process using other 
bleaching agents and post-processing using other bleaching agents with the hydrogen 
peroxide-Rongalit process of the present invention. 

In particular, it is notable that by combining the hydrogen peroxide-Rongalit 
method after a hypo-chloride process, and without using a toxic gas such as chlorine 
dioxide, and using non-bleached craft pulp, which has previously been considered to be 



I' 



difficult to bleach, a high-whiteness state was obtained without damaging the duId fiber 
(heremafter referred to ^ hypo-chloride-hydrogen peroxide-RongSacK' 
follows ' ''"^^ of embodiment, the present invention is explained hi detail as 

Example of Embodiment 1 

Hydrogen peroxide-Rongalit bleaching was carried out on 100 g of semi-chemical 
pulp with a whiteness of 30 (in the embodiment, the amount of pulp is fndicTd L ! hont 

pmp was aissolved in 
water. 2% of hydrogen peroxide was added per pulp during the hydrogen peroxide 
process, the pH was adjusted from 10 to 11 by adding sodiL hyLxfd?("unt of 
sodium hydroxide +1.5%) and the mixture was maintained for 1 hour at 55°cThe 
whiteness of the pulp reached 32. During the Rongalit bleaching prSess 2o/o of Ron..lit 

f"':^:^^; hy^^- —'bleaching ,ri!::'2i^:'2s::, 

tor 1 hour at 70 C. Then a pulp with a whiteness degree of 55 was obtained 

Under the same conditions, pulp recycled from waste paper and semi-bleached 
craft pulp was bleached and the whiteness degree of the recyded purfrrthe wLte 

SpTc" elt ""'^^'^ P^^P — -P-ved by 1 0 Id 30 

Embodiment 2 

bleachefr^ft ^^f""^-!; P^^^^^-R^^^g^lit bleach [sic.]) was earned out onlOO g of non- 
bleached craft pulp with a whiteness degree of 22 at a hquid ratio of 2 liter/kg Namelv 

w2'ZTk, ^T"'^^"^! '''''^"S '^"^ dissolves pulp^ '^' 

^oH ''Tf^'f ^^^^ pulp, and the pH is adjusted to\e 10 to 1 1 

withsodiumhydroxide,andthenthemixtureismaintainedfor 1 hourat55°C After it is 
processed with hydrogen peroxide, m of Rongalit was added and mai^t^d for 2$ 
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